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e RAOS. Prevent destruction of significant cultural resources and sensitive wildlife habitat.

Achieved by performance of cultural and ecological reviews before the start of remedial
action activities, and by restricting access to areas not directly required to complete
remedial action activities.

ICs for the 100-NR-1 source OU, as required by the interim action RODs (as amended), are described in
DOE/RL-2005-93, Remedial Design Report/Remedial Action Work Plan for the 100-N Area, Rev. 1, and
are actively managed. Specific details associated with each IC have also been incorporated into Sitewide
Institutional Controls Plan for the Hanford CERCLA Response Actions and RCRA Corrective Actions
(DOE/RL-2001-41); this report is routinely updated within 180 days after publication of each decision
document that addresses ICs. The ICs implemented for the 100-NR-1 OU include waste-site-specific 1Cs
(e.g., drilling and excavation restrictions for waste sites where residual contamination remains at depth,
and an irrigation restriction) and general-areas ICs including access control (warning notices, entry
restrictions), land-use management (land use, drilling and excavation restrictions), and miscellaneous
provisions. These ICs are assessed annually and DOE presents a summary including any noted issues or
actions to the Site regulators each fall at the unit managers meeting. The presentation is documented in
the meeting minutes, which are archived in the Hanford Site Administrative Record (see examples in
Attachments 12, 13, and 14 at the following link:
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1511240005). During the 5-year review
period of 2011 through 2015, no deficiencies were noted for the 100-NR-1 source OU.

Are the exposure assumptions, toxicity data, cleanup levels, and remedial action objectives used at the
time of remedy selection still valid?

The exposure assumptions, toxicity data, cleanup levels, and the interim remedial action objectives used at
the time of remedy selection are still valid. These criteria will be reviewed and updated as needed to support
final remedy selection.

Has any other information come to light that could call into question the protectiveness of the remedy?
No new information is known that could call into question the protectiveness of the remedy for the
100-NR-1 OU.

2.3.5.1.6 Issues/Corrective Actions During this Review Period
Issues. No issues specific to the 100-NR-1 OU were identified during this 5-year review.

Corrective Actions. No corrective actions were identified.

2.3.5.1.7 Protectiveness Statements

100-NR-1 Source OU — Will Be Protective. The remedy at the 100-NR-1 source OU is expected to be
protective of human health and the environment upon completion of the final remedy. Implementation of
the interim remedy (primarily involving RTD, backfilling, recontouring, revegetation, and ICs) at
the100-NR-1 source OU has demonstrated that exposure pathways that could result in unacceptable risks
are being controlled.

2.3.5.2 100-NR-2 Groundwater Operable Unit

2.3.5.2.1 Background

The 100-NR-2 groundwater OU (previously shown in Figure 2-20) is 1 of 10 groundwater OUs on the
Hanford Site, and 1 of 6 located in the River Corridor. Groundwater contamination in 100-NR-2 is
primarily associated with waste effluents produced by the 100-N Reactor and associated waste effluents
disposed of in the 100-NR-1 OU waste sites.

The N Reactor operated from 1963 to 1987 and was unique among Hanford’s plutonium production
reactors in that it was a dual-purpose reactor that produced plutonium for defense purposes and steam for
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ERDF, as appropriate. After the excavations are filled, an evapotranspiration barrier will be
constructed over the remaining waste in these waste sites.

— The 200-PW-6 OU and three of the six 200-PW-1 waste sites, also known as the “Low-Salt
Waste Group,” will use the RTD approach to excavate contaminated soils and debris to a
depth of 22 ft to 3 ft bgs, with disposal at ERDF or WIPP, as appropriate. After the
excavations are filled, an evapotranspiration barrier will be constructed over remaining waste
in these waste sites.

e Soil Vapor-Extraction -- A soil vapor extraction (SVE) system was implemented as an expedited response
action to remove and treat carbon tetrachloride contamination in the vadose zone at waste sites in the
High-Salt Waste Group. The system has been operating since 1992 and has been effective in removing and
treating carbon tetrachloride. SVE is being incorporated into the selected remedy. The system will
continue to be used until vadose zone cleanup levels are met. Soil Covers-- Soil covers will be used to
provide coverage to a depth of at least 15 feet over cesium-contaminated soils. This consists of enhancing
the existing soil cover with additional backfill where necessary to provide a minimum of 15 feet of soil
cover at each of the waste sites and then maintaining the soil cover. The 200-PW-3 OU, also known as the
Cesium-137 Waste Group, will require that three of the five waste sites receive additional backfill to
achieve coverage of at least 15 feet depth. Contamination at the other two waste sites is deeper than
15 feet from the ground surface and will not require additional backfill.

e Institutional Controls -- Institutional controls and long-term monitoring will be required for waste sites in
the 200-CW-5, 200-PW-1, 200-PW-3, and 200-PW-6 OUs where contamination is left in place and
precludes an unrestricted land use. These institutional and land use controls will be required to ensure
that activities are consistent with and restricted to the reasonably anticipated future industrial land uses for
the Inner Area of the Central Plateau. The Department of Energy (DOE) is responsible for implementing,
maintaining, reporting on, and enforcing the institutional and land use controls required under this ROD.
Although DOE may later transfer these procedural responsibilities to another party by contract, property
transfer agreement, or through other means, DOE shall retain ultimate responsibility for remedy integrity
and institutional controls.

The 2011 ROD (EPA 2011b) selected soil vapor extraction (SVE) as the final remedial action for carbon
tetrachloride and methylene chloride in the vadose zone. As indicated the ROD narrative, the SVE
system had been operating since 1992 under an expedited response action per “Action Memorandum:
Expedited Response Action Proposal for 200 West Area Carbon Tetrachloride Plume” (EPA and Ecology
1992). Over several decades, the SVE system had removed over 90 tons of contamination. Because
contaminant concentrations and SVE mass removal rates declined in recent years to minimal levels,
Response Action Report for the 200-PW-1 Operable Unit Soil Vapor Extraction Remediation
(DOE/RL/2014-48) was published in August 2016. Based on this history, DOE and EPA approved
closure of the SVE remedy and permanently discontinuing SVE operations and vadose zone monitoring.

While this group of OUs will be further described and assessed in the next 5-year review (covering the
period of 2016 — 2020), the following protectiveness statements are provided at this time:

200-CW-5 — Will Be Protective. The remedy at the 200-CW-5 source OU is expected to be protective
upon completion of the final remedy. While the remedy component involving RTD (with disposal at
ERDF or WIPP, as appropriate) has not started, ICs are in place to ensure that exposure pathways that
could result in unacceptable risks are being controlled.

200-PW-1 Source OU — Will Be Protective. The remedy at the 200-PW-1 source OU is expected to be
protective upon completion of the final remedy. While the remedy components involving RTD (with
disposal at ERDF or WIPP, as appropriate) has not started, the remedy component involving soil vapor
extraction has been successfully completed, and ICs are in place to ensure that exposure pathways that
could result in unacceptable risks are being controlled.

200-PW-3 Source OU — Will Be Protective. The remedy at the 200-PW-3 source OU is expected to be

protective upon completion of the final remedy. While the remedy component involving enhancement of
the existing soil cover has not started, ICs are in place to ensure that exposure pathways that could result

in unacceptable risks are being controlled.
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200-PW-6 Source OU — Will Be Protective. The remedy at the 200-PW-6 source OU is expected to be
protective upon completion of the final remedy. While the remedy components involving RTD and
installation of a soil cover have not started, the remedy component involving soil vapor extraction has

been successfully completed and ICs are in place to ensure that exposure pathways that could result in
unacceptable risks are being controlled.
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Department of Ecology, U.S. Environmental Protection Agency, and U.S. Department of Energy,
Richland Operations Office, Richland, Washington. Available on line at
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=1109271360.

WAC 173-201A, “Water Quality Standards for Surface Waters of the State of Washington,” Washington
Administrative Code, as amended. Available on line at
http://apps.leqg.wa.gov/WAC/default.aspx?dispo=true&cite=173-201A.

WAT7890008967, Hanford Facility Resource Conservation and Recovery Act (RCRA) Permit, Dangerous
Waste Portion for the Treatment, Storage, and Disposal of Dangerous Waste, Rev. 8C, Washington
State Department of Ecology, Olympia, Washington. Available on line at
http://www.ecy.wa.gov/programs/nwp/permitting/hdwp/rev/8c/.

WAC 173-303, “Dangerous Waste Regulations,” Washington Administrative Code, as amended.
Available on line at http://apps.leg.wa.gov/WAC/default.aspx?cite=173-303.

WAC-173-340, “Model Toxics Control Act — Cleanup,” Washington Administrative Code, as amended.
Available on line at http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340.

WAC 173-340-720, “Groundwater cleanup standards,” Washington Administrative Code, as amended.
Available on line at http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340-720.

WAC 173-340-730, “Surface water cleanup standards, Washington Administrative Code, as amended.
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APPENDIX A
INSTITUTIONAL CONTROLS

Table A-1 summarizes the institutional control (IC) assessments for this 5-year review period (2011
to 2015).

Specific details on whether the ICs are to be applied at Site boundaries, OU boundaries, individual waste
sites, or individual contaminated groundwater plumes, are provided in the CERCLA decision documents
for the individual operable unit (OU). A consolidated presentation of all OU-specific ICs with such detail
is consolidated and conveniently presented in the latest version of Sitewide Institutional Controls Plan for
Hanford CERCLA Response Actions and RCRA Corrective Actions, DOE/RL-2001-41, 2009 (see
hyperlink in the following reference). DOE/RL-2001-41 is updated within 180-days after issuance of
each record of decision.

REFERENCE

DOE/RL-2001-41, 2015, Sitewide Institutional Controls Plan for Hanford CERCLA Response Actions
and RCRA Corrective Actions, Rev. 8, U.S. Department of Energy, Richland Operations Office,
Richland, Washington. Available on line at
http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0081640H.
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Table A-1. Summary of Institutional Control Assessment for 2011 to 2015.

IC

2011

2012

2013

2014

2015

Warning Notice

Signs along the river
shoreline in the 100-KE
and 100-KW areas were
noted as missing during
the 2011 RCC annual IC
review and subsequently
replaced (100-KR-1 and
100-KR-4 Areas). All the
other required signs are in
place

All the required signs are in
place. Installed additional
sign at new entrance on
west side of 300 Area main
complex (300-FF-2 QU
Area). Shoreline signs are
in place.

All the required signs,
including warning signs at
roadway entrances and
shoreline signs, are in
place.

A Spanish-language
warning sign along the
river shoreline was down
(100-FR-1 and 100-FR-3
OU Areas). Reinstalled the
sign.

All the required signs,
including warning signs
at roadway entrances
and shoreline signs, are
in place.

Entry Restrictions*

No reportable trespassing
incidents.

Two trespassing incidents
reported to Benton County
Sheriff’s Office.

Five trespassing incidents
were reported to Benton
County Sheriff’s Office.

No reportable trespassing
incidents.

A section of fence was
down along SR 240; fixed
the fence.

Two trespassing
incidents reported to
Benton County
Sheriff’s Office.

Land-Use
Management

Excavation permits
complied with the IC
requirement of no
excavation below 15 ft.

Excavation permits
complied with the IC
requirement of no
excavation below 15 ft.

Excavation permits
complied with the IC
requirement of no
excavation below 15 ft.

Excavation permits
complied with the IC
requirement of no
excavation below 15 ft.

Excavation permits
complied with the IC
requirement of no
excavation below 15 ft.

Groundwater-Use

No unauthorized

No unauthorized

No unauthorized

No unauthorized

No unauthorized

Management groundwater use has groundwater use has groundwater use has groundwater use has groundwater use has
occurred. occurred. occurred. occurred. occurred.

Waste Site No deficiencies were No deficiencies were noted. | No deficiencies were No deficiencies were No deficiencies were

Information noted. noted. noted. noted.

* Nine reportable trespassing incidents took place during the period of 2011 to 2015. These incidents involved Sitewide entry restrictions for unauthorized personnel, generally
near the Hanford Site boundaries.
IC = institutional control.

RCC = River Corridor Closure.

SR = state route.
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APPENDIX B
HANFORD SITE EXISTING CLEANUP DECISIONS

The Table B-1 summary of Hanford cleanup decisions indicates whether the decision is considered to be
final by placing the word “Final” after the document title in the first column. In addition to the decisions
that have been made, whether final or not, many cleanup decisions are yet to be made. By definition, the
absence of a decision means that a final cleanup decision has not been made. Developing an exhaustive

list of the decisions that still need to be made to complete Hanford cleanup would be difficult.

However, as these decisions are made, this table will be updated.

Table B-1. CERCLA Records of Decision and Associated Changes. (7 pages)
Record of Decision

Title: Record of Decision, USDOE Hanford 1100 Area (EPA/ROD/R10-93/063) FINAL
ROD Type: CERCLA Final ROD
Area: 1100
Date Approved: September 1993
Initial Decision: Cap Horn Rapids Landfill; offsite disposal of PCB-contaminated soils; offsite incineration of bis
(2-ethylhexyl) phthalate contaminated soils; monitored natural attenuation of groundwater contamination.

Revision Title Type Date Revised Decision
Explanation of Significant Differences for ESD |09/2010 |Documents significant differences to selected
the Record of Decision for the USDOE remedies in the ROD. This ESD clarifies the IC
Hanford 1100 Area Benton County, requirements for the Horn Rapids Landfill.
Washington (EPA 2010a)

Record of Decision
Title: Declaration of the Record of Decision for the Environmental Restoration Disposal Facility
(EPA/ROD/R10-95/100) FINAL
ROD Type: CERCLA Final ROD
Area: 200 West
Date Approved: January 1995
Initial Decision: Initial construction of two cells; maximum size of 1.6 mi?; landfill construction in accordance
with RCRA, capped at completion.

Revision Title Type Date Revised Decision
USDOE Environmental Restoration ESD |07/1996 |Allow disposal of investigation-derived waste
Disposal Facility, Hanford Site, Benton and RCRA past-practice waste to ERDF; allow
County, Washington, Explanation of disposal of nonprocess inactive TSD waste to
Significant Difference (ESD) ERDF; allow use of ERDF leachate for dust
(EPA/ESD/R10-96/145) suppression/compaction activities at ERDF.
U.S. Department of Energy, Environmental | Amended [09/1997 |Authorizes two additional disposal cells and the
Restoration Disposal Facility, Hanford Site| ROD option of treating waste as needed by
— 200 Area, Benton County, Washington, containerization and encapsulation at ERDF
Amended Record of Decision, Decision instead of at the OU.

Summary and Responsiveness Summary,
(also see proposed plan for amendment)
(EPA/AMD/R10-97/101)

U.S. Department of Energy, Environmental | Amended |03/1999 |Establishes conditional approval for delisting of
Restoration Disposal Facility, Hanford Site| ROD the ERDF leachate.

— 200 Area, Benton County, Washington,
Amended Record of Decision, Decision
Summary and Responsiveness Summary,
(also see proposed plan for amendment)
(EPA/AMD/R10-99/038)

Declaration of the Amendment to Record of | Amended |12/2015 |Waives the 40 CFR 268.45(a) and

Decision for the USDOE Hanford ROD WAC 173-303-140(2)(a) prohibition on placing

Environmental Restoration Disposal hazardous waste in a land disposal unit before

Facility (Ecology 2015) completing required land disposal restriction
treatment.
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Table B-1. CERCLA Records of Decision and Associated Changes. (7 pages)

U.S. Department of Energy, Environmental | Amended [01/2002 |Authorizes four additional disposal cells and the
Restoration Disposal Facility, Hanford Site| ROD option of staging waste at ERDF pending

— 200 Area, Benton County, Washington, treatment and/or disposal.

Amended Record of Decision, Decision
Summary and Responsiveness Summary,
(also see proposed plan for amendment)
(EPA/AMD/R10-02/030)

U.S. Department of Energy, Environmental | Amended |05/2007 |Allows specific waste (e.g., waste associated

Restoration Disposal Facility, Hanford ROD with surveillance and maintenance of Hanford
Site-200 Area, Benton County, Washington, facilities, environmental research/development
Amended Record of Decision, Decision activities, sample analyses, liquid effluent waste
Summary and Responsiveness Summary treatment, infrastructure support, and

(EPA 2007a) environmental monitoring programs) to be

disposed of at ERDF; identifies a plug-in
approach for ERDF disposal of additional similar
Hanford cleanup waste generated in support of
RCRA/CERCLA cleanup actions.

Declaration: U.S. Department of Energy, |Amended [08/2009 |Allows for ERDF expansion of an area equal to 4

Environmental Restoration Disposal ROD and cells or 2 super cells; updates cell design to allow
Facility, Hanford Site - 200 Area, Benton ESD super cell concept and allows for ERDF
County, Washington (EPA 2009a) expansion via EPA approval and fact sheets

rather than ROD amendments.

Record of Decision

Title: Declaration of the Interim Record of Decision for the 200-ZP-1 Operable Unit (EPA/ROD/R10-95/114)
ROD Type: CERCLA Interim Action ROD

Area: 200 West; 200-ZP-1 OU

Date Approved: May 1995

Initial Decision: P&T to address carbon tetrachloride, chloroform, and trichloroethylene; treatment with air
stripping and vapor-phase activated carbon; interim action to continue until final action instituted; reinjection of
treated water.

Record of Decision

Title: Declaration of the Record of Decision for the 100-BC-1, 100-DR-1, and 100-HR-1 Operable Units, Hanford
Site, Benton County, Washington (EPA/ROD/R10-95/126)

ROD Type: CERCLA Interim Action ROD

Area: 100; 100-BC-1, 100-DR-1, and 100-HR-1 OUs

Date Approved: September 1995

Initial Decision: Remove contaminated soil, structures and debris using observational approach; treatment by
thermal desorption to remove organics and/or soil washing to reduce volume, or as needed to meet waste disposal
criteria; disposal of contaminated materials at ERDF; backfill of excavated areas followed by revegetation.

Revision Title Type Date Revised Decision
Amendment to the Interim Action Record of | Amended [04/1997 |Incorporates 34 additional waste sites into the
Decision for the 100-BC-1, 100-DR-1, and ROD ROD; refines remedial cost estimate for original
100-HR-1 Operable Units, Hanford Site, 37 sites and additional 34 sites based on actual
Benton County, Washington (see Draft B data, streamlining, and lessons learned; and
ESD and Proposed Amendment documents eliminates the soil washing treatment option
preceding this ROD amendment) before disposal.
(EPA/AMD/R10-97/044)

Record of Decision

Title: Declaration of the Record of Decision for the 100-1U-1, 100-1U-3, 100-1U-4, and 100-1U-5 Operable Units,
Hanford Site, Benton County, Washington (EPA/ROD/R10-96/151) FINAL

ROD Type: CERCLA Final ROD

Area: 100; 100-1U-1, 100-1U-3, 100-1U-4, and 100-1U-5 OUs

Date Approved: February 1996

Initial Decision: No action.
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Table B-1. CERCLA Records of Decision and Associated Changes. (7 pages)

Record of Decision

Title: Declaration of the Record of Decision for the 100-HR-3 and 100-KR-4 Operable Units, Hanford Site,

Benton County, Washington (EPA/ROD/R10-96/134)

ROD Type: CERCLA Interim Action ROD

Area: 100; 100-H, 100-K

Date Approved: March 1996

Initial Decision: Interim action to remove hexavalent chromium from groundwater; 30 extraction wells; ion

exchange treatment; reinject treated effluent; monitor; institute ICs.

Revision Title Type Date Revised Decision

U.S. Department of Energy Hanford Site — | Amended |Oct-99 |Implements In Situ Redox Manipulation barrier

100 Area, Benton County, Washington, ROD for second chromium plume in 100-HR-3 OU;

Amended Record of Decision, Decision existing P&Ts remain in operation.

Summary and Responsiveness Summary

(EPA/AMD/R10-00/122)

Explanation of Significant Difference for ESD |[Mar-03 |Provides justification for increased schedule/cost

the 100-HR-3 Operable Unit Record of from the 1999 Amendment associated with a

Decision (EPA/ESD/R10-03/606) greater number of wells and aquifer thickness
that affected implementation of the ISRM
barrier.

Explanation of Significant Differences for ESD |Aug-09 |Provides justification for increased cost and

the 100-HR-3 and 100-KR-4 Operable location of reinjection wells from the 1999

Units Interim Action Record of Decision, Amendment associated with operation beyond

Hanford Site, Benton County, Washington initial 5-year estimate and need to control plume

(EPA 2009b) migration.

Record of Decision
Title: Declaration of the Record of Decision, USDOE Hanford 200 Area, Hanford Site, Benton County,
Washington (EPA/ROD/R10-97/048)
ROD Type: CERCLA Interim Action ROD
Area: 200 West; 200-UP-1 OU
Date Approved: February 1997
Initial Decision: Extract groundwater from high concentration zone of uranium and Tc-99 plumes and treat at
Effluent Treatment Facility.

Revision Title Type Date Revised Decision
Explanation of Significant Differences for ESD [02/2009 |Adds National MCL of 30 pg/L for uranium as
the Interim Action Record of Decision for ARAR for treating extracted water; replaces 190
the 200-UP-1 Groundwater Operable Unit, gal/min pumping with a pumping requirement
Hanford Site, Benton County, Washington from existing and new wells consistent with
(EPA 2009c¢) approved RDR/RAWP until uranium and Tc-99

concentrations are less than 10 times the MCL
for 4 consecutive quarters; adds sampling
requirements and updates cost estimates and IC
requirements.

Record of Decision for Interim Remedial Interim {09/2012 |Supersedes previous interim action ROD (Feb-
Action Hanford 200 Area Superfund Site Action 97) and ESD (Feb-09). Includes groundwater
200-UP-1 Operable Unit (EPA 2012) ROD extraction/treatment (with flow path control

through injection of treated water) in
combination with monitored natural attenuation
for Tc-99, uranium, chromium (total and
hexavalent), nitrate, carbon tetrachloride and
tritium; hydraulic containment and further
treatment technology evaluation for 1-129;
remedy performance monitoring and ICs.
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Record of Decision

Title: Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 100-FR-2,
100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-1U-2, 100-1U-6, and 200-CW-3 Operable Units, Hanford Site,
Benton County, Washington (EPA/ROD/R10-99/039)

ROD Type: CERCLA Interim Action ROD

Area: 100, 200 North

Date Approved: July 1999

Initial Decision: Requires RTD for 46 sites; adds the plug-in approach for the RTD remedy for both remaining
100 Area and 200 North sites and for newly identified 100 Area sites added by ESD; disposal of debris from B, D,
H, and K reactors to ERDF; provides decision framework for leaving waste in place, generally below 15-ft depth.

Revision Title Type Date Revised Decision
Explanation of Significant Difference for ESD |06/2000 [Plugs in 600-23 and JA Jones #1 waste sites to
the 100 Area Remaining Sites ROD, the Remaining Sites ROD.

USDOE Hanford 100 Area, 100-1U-6
Operable Unit, Hanford Site, Benton
County, Washington
(EPA/ESD/R10-00/045)

Explanation of Significant Differences for ESD [02/2004 |Adds 28 sites to ROD; adds 10 CFR 1022 and 40

the 100 Area Remaining Sites Interim CER 6, Appendix A as ARARs to ROD; revises
Remedial Action Record of Decision annual ICs report date to be coincident with the
(EPA 2004a) due date for the Sitewide ICs Plan for Hanford
CERCLA Response Actions.
Explanation of Significant Differences for ESD |08/2009 |Authorizes adding 200-CW-3 OU wastes sites,
the 100 Area Remaining Sites Interim 99 newly discovered waste sites, and 87
Remedial Action Record of Decision, candidate sites using the plug-in approach in the
Hanford Site, Benton County, Washington ROD and any newly discovered waste sites that
(EPA 2009d) will be documented in the Administrative Record

and in an annual fact sheet.

Record of Decision

Title: Declaration of the Record of Decision for the 100-KR-2 Operable Unit, Hanford Site, Benton County,
Washington (EPA/ROD/R10-99/059)

ROD Type: CERCLA Interim Action ROD

Area: 100-K

Date Approved: September 1999

Initial Decision: Remove spent nuclear fuel from basins; remove sludge from basins; treat and remove water from
the basins; remove debris from the basins; deactivate the basins; and institute 1Cs.

Revision Title Type Date Revised Decision
Interim Remedial Action Record of Decision | Amended |Jun-05 |Modifies remedy for sludge by including sludge
Amendment, U.S. Department of Energy; 100 | ROD treatment prior to interim storage and shipment
K Area K Basins, Hanford Site - 100 Area, to a national repository; modifies remedy for
Benton County, Washington (EPA 2005a) debris by including grouting in place some of the
basin debris followed by removal along with the
removal of the basins.

Record of Decision

Title: Interim Remedial Action Record of Decision for the 100-NR-1 and 100-NR-2 Operable Units, Hanford Site,
Benton County, Washington (EPA/ROD/R10-99/112)

ROD Type: CERCLA Interim Action ROD

Area: 100-N

Date Approved: September 1999

Initial Decision: ICs for shoreline site; in situ and RTD with ex situ bioremediation for petroleum sites; RTD for
remainder of sites in 100-NR-1; maintain ERA P&T for 100-NR-2.
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Table B-1. CERCLA Records of Decision and Associated Changes. (7 pages)

Revision Title Type Date Revised Decision
Explanation of Significant Difference for ESD |05/2003 |Removes July 31 annual ICs reporting
the 100-NR-1 Operable Unit Treatment, requirements, consolidates reporting with the
Storage, and Disposal Interim Action site-wide IC annual report; eliminates
Record of Decision and 100-NR-1/100-NR- requirement to evaluate applying 30 in. of
2 Operable Unit Interim Action Record of irrigation water to determine if remaining
Decision (EPA/ESD/R10-03/605) contaminants will impact groundwater; identifies

need for additional 1Cs to preclude access to
contaminated groundwater which will be
incorporated into site-wide 1C document.

U.S. Department of Energy, 100-NR-1 and | Amended [09/2010 |Deploys the apatite sequestration technology for

NR-2 Operable Units, Hanford Site - 100 ROD remediating Sr-90 in the 100-NR-2 OU by

Area, Benton County, Washington, extending existing apatite permeable reactive
Amended Record of Decision, Decision barrier to ~2,500 ft, allows for deployment of the
Summary and Responsiveness Summary apatite sequestration technology elsewhere in the
(EPA 2010b) 100-NR-2 OU in accordance with an Ecology

approved work plan, and includes
decommissioning the treatment components of
the existing P&T system.

Explanation of Significant Differences for ESD |03/2011 |Adds 45 additional waste sites in the 100-NR-1

the 100-NR-1 and 100-NR-2 Operable OU for remediation by RTD (characterized per
Units Interim Remedial Action Record of the 100-N Area sampling and analysis plan) and
Decision, Hanford Site, Benton County, increases the total cost 38% to $67,510,386.
Washington (EPA 2011a)

Explanation of Significant Difference for ESD |08/2013 |Adds 2 additional waste sites in the 100-NR-1
the 100-NR-1 and 100-NR-2 Operable OU for remediation by RTD and increases the
Units Interim Remedial Action Record of total cost by $401,500.

Decision, Hanford Site, Benton County,
Washington (EPA 2013)

Record of Decision
Title: Interim Remedial Action Record of Decision Declaration, U.S. Department of Energy 100 Area, 100-NR-1
Operable Unit, Hanford Site, Benton County, Washington (EPA/ROD/R10-00/120)
ROD Type: CERCLA Interim Action ROD for 2 RCRA TSDs and an associated site
Area: 100-N
Date Approved: January 2000
Initial Decision: RTD of 116-N-1 and 116-N-3 Cribs with ERDF disposal; backfill and revegetate; any pipelines
will be removed or sampled and left in place based on sample results.

Revision Title Type Date Revised Decision

Explanation of Significant Difference for ESD [05/2003 |Removes July 31 annual ICs requirement and

the 100-NR-1 Operable Unit Treatment, consolidates reporting with the Sitewide IC

Storage, and Disposal Interim Action annual report; eliminates requirement to evaluate

Record of Decision and 100-NR-1/100-NR- applying 30 in. of irrigation water to determine if

2 Operable Unit Interim Action Record of remaining contaminants will impact

Decision (EPA/ESD/R10-03/605) groundwater; identifies need for additional ICs to
preclude access to contaminated groundwater for
116-N-1which will be incorporated into Sitewide
IC document.

Record of Decision

Title: Declaration of the Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-2,
100-HR-2 and the 100-KR-2 Operable Units (EPA/ROD/R10-00/121)

ROD Type: CERCLA Interim Action ROD

Area: 100

Date Approved: September 2000

Initial Decision: Remove contaminated soil, structures, and debris; treat as needed; dispose at ERDF; backfill and
revegetate. Applies to 45 burial grounds in 100 Area.
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Table B-1. CERCLA Records of Decision and Associated Changes. (7 pages)

Revision Title Type Date Revised Decision
Explanation of Significant Difference for ESD [11/2007 |Established limit of RTD excavation at the
the Interim Action Record of Decision for 118-B-1 Burial Ground considering the
the 100-BC-1, 100-BC-2, 100-DR-1, balancing factors in the ROD and required
100-DR-2, 100-FR-2, 100-HR-2, and additional ICs for protection of groundwater and
100-KR-2 Operable Units (100 Area Burial the Columbia River.
Grounds) (EPA 2007b)

Record of Decision

Title: Record of Decision 221-U Facility (Canyon Disposition Initiative), Hanford Site, Washington (EPA 2005b)
FINAL

ROD Type: CERCLA Final ROD

Area: 200 West

Date Approved: October 2005

Initial Decision: Remove waste from vessels and equipment in the facility with levels of transuranic isotopes
greater than 100 nCi/g and eventual disposal at WIPP; removal of liquids from the facility or treatment to remove
liquids; partial removal of contaminated equipment and piping from the gallery side of the facility and dispose at
ERDF; demolition and subsequent stabilization of the railroad tunnel, 271-U, 276-U, 291-U, and 292-U structures
and 291-U-1 and 296-U-10 stacks and dispose of at ERDF; construct an engineered barrier; planting semiarid-
adapted vegetation on the barrier; ICs; post-closure care; and ongoing barrier performance and groundwater
monitoring.

Record of Decision

Title: Record of Decision, Hanford 200 Area, 200-ZP-1 Operable Unit Superfund Site, Benton County,
Washington (EPA 2008) FINAL

ROD Type: CERCLA Final ROD

Area: 200 West; 200-ZP-1 OU

Date Approved: September 2008

Initial Decision: P&T to address carbon tetrachloride, nitrate, chromium, trichloroethylene, 1-129, Tc-99, and
tritium; monitored natural attenuation; flow-path control through injection of treated water; and ICs.

Record of Decision

Title: Record of Decision, Hanford 200 Area, Superfund Site 200-CW-5 and 200-PW-1, 200-PW-3 and 200-PW-6
Operable Units Hanford Site, Benton County, Washington (EPA 2011c) FINAL

ROD Type: CERCLA Final ROD

Area: 200 East and 200 West

Date Approved: September 2011

Initial Decision: RTD of soil and debris to specified depths cleanup levels for plutonium-contaminated soils and
subsurface structures/debris. Soil vapor extraction at three 200-PW-1 waste sites will continue until vadose zone
cleanup levels are met. Soil covers will be used to a depth of at least 15 ft over cesium-contaminated soils.
Removal of sludge followed by tank stabilization for two tanks. No action for two waste sites. ICs and long-term
monitoring for waste sites where contamination is left in place and an unrestricted land use is precluded.
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Table B-1. CERCLA Records of Decision and Associated Changes. (7 pages)
Record of Decision
Title: Record of Decision for 300-FF-2 and 300-FF-5, and Record of Decision Amendment for 300-FF-1 Hanford
Site, Benton County, Washington (EPA and DOE, 2013) FINAL
ROD Type: CERCLA Final ROD
Area: 300; 300-FF-1, 300-FF-2 and 300-FF-5
Date Approved: November 2013
Initial Decision: This ROD selects a remedy for the waste sites in 300-FF-2, a remedy for the groundwater in
300-FF-5 and amends the remedy for three 300-FF-1 waste sites. The interim action remedy for 300-FF-5, selected
in 1996 and the interim action remedy for 300-FF-2 selected in 2001 are replaced with this final action remedy.
The remedy for 300-FF-1 selected in 1996 is amended for additional remedial action of uranium from three sites.
Contaminated buildings are being removed in accordance with CERCLA Action Memoranda and are not part of
the OUs addressed by this ROD.
The major components of the selected remedy for the 300-FF-2 OU are:
e Remove, treat and dispose (RTD) at waste sites
e Temporary surface barriers and pipeline void filling
e Enhanced attenuation of uranium using sequestration in the vadose zone, PRZ and top of the aquifer
e ICs, including the requirement that DOE prevent the development and use of property that does not meet
residential cleanup levels at the 300 Area Industrial Complex and 618-11 for other than industrial uses,
including use of property for residential housing, elementary and secondary schools, childcare facilities and
playgrounds.
The major components of the selected remedy for the 300-FF-5 OU are:
e Monitored Natural Attenuation
e  Groundwater monitoring
e Enhanced attenuation of uranium at the top of aquifer
e ICs.
The major component of the amended remedy for 300-FF-1 is Enhanced attenuation of uranium using sequestration
in the vadose zone, periodicalrely wetted zone and top of the aquifer.
Record of Decision
Title: Record of Decision Hanford 100 Area Superfund Site 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and 100-
IU-6 Operable Units (EPA 2014) EINAL
ROD Type: CERCLA Final ROD
Area: 100 Area
Date Approved: September 2014
Initial Decision: RTD at 91 waste sites, ICs at 15 waste sites, no additional action due to interim remedial actions
completed at 198 waste sites, monitored natural attenuation to address nitrate, hexavalent chromium,
trichloroethene, and strontium-90 in 100-FR-3 groundwater and ICs.

ARAR = applicable or relevant and appropriate requirement.
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act of 1980.
EPA = U.S. Environmental Protection Agency.

ERA = expedited response action.

ERDF = Environmental Restoration Disposal Facility.

ESD = explanation of significant difference.

IC = institutional controls.

ISRM = in situ redox manipulation.

MCL = maximum contaminant limit.

ou = operable unit.

P&T = pump-and-treat.

PCB = polychlorinated biphenyl.

RCRA = Resource Conservation and Recovery Act of 1976.
RDR/RAWP = remedial design report/remedial action work plan.
ROD = record of decision.

RTD = remove, treat, and dispose.

TSD = treatment, storage, and disposal.

WIPP = Waste Isolation Pilot Plant.
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APPENDIX C
SOIL AND GROUNDWATER CLEANUP LEVELS FOR 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-1
AND 100-1U-2 OPERABLE UNITS

Hanford Site Third CERCLA Five-Year Review Report C-i



DOE/RL-2016-01, Rev. 0

This page intentionally left blank for duplex printing.

Hanford Site Fourth CERCLA Five-Year Review Report



DOE/RL-2016-01, Rev. 0

APPENDIX C

SOIL AND GROUNDWATER CLEANUP LEVELS FOR 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2
AND 100-1U-6 OPERABLE UNITS

C1.0 CLEANUP LEVEL TABLES

Tables C-1 through C-3 are Tables 5 through 7, respectively, from Record of Decision Hanford 100 Area
Superfund Site 100-FR-1, 100-FR-2 100-FR-3, 100-1U-2, and 100-1U-6 Operable Units (EPA 2014).

Table C-1. Soil Cleanup Levels for Protection of Human Health.*

Media: Soil and Debris

Site Area: 100-FR-1, 100-FR-2, 100-1U-2, and 100-1U-6 OUs

Cleanup Level

Contaminant of Concern Units (=4.6 m [15 ft] Basis for Cleanup Level
bgs)
Radionuclides
Cesium-137 pCilg 4.4 Direct contact residential scenario
Cobalt-60 pCilg 14 Residential interim remedial action cleanup level
Europium-152 pCilg 3.3 Residential interim remedial action cleanup level
Europium-154 pCilg 3.0 Residential interim remedial action cleanup level
Nickel-63 pCilg 608 Direct contact residential scenario
Strontium-90 pCilg 2.3 Direct contact residential scenario
Chemicals

Arsenic mg/kg 20 MTCA Method A

Hexavalent Chromium mg/kg 240 MTCA Method B

Lead mg/kg 250 MTCA Method A

Mercury mg/kg 24 MTCA Method B

Nitrate mg/kg 568,000 MTCA Method B

Aroclor 1254 mg/kg 0.50 MTCA Method B

Aroclor 1260 mg/kg 0.50 MTCA Method B

Benzo(a)pyrene mg/kg 0.14 MTCA Method B

TPH-Diesel Range mg/kg 2,000 MTCA Method A

TPH-Motor Qil (High Boiling) mg/kg 2,000 MTCA Method A

1Source: EPA, 2014, Record of Decision Hanford 100 Area Superfund Site 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and

100-1U-6 Operable Units, Table 5, U.S. Environmental Protection Agency, Washington, D.C.
MTCA = Washington State’s Model Toxics Control Act
MTCA Method A and B = Soil Cleanup Levels for Unrestricted Land Use

bgs = below ground surface
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Table C-2. Soil Cleanup Levels for Protection of Groundwater and Surface Water.

Media: Soil and Debris

Site Area: 100-FR-1, 100-FR-2, 100-1U-2, and 100-1U-6 OUs

Contaminant of Concern

Soil Cleanup Levels for Protection of Groundwater and Surface Water

(Ground Surface to Water Table)

100-FR-1 and 100-FR-2 ‘ 100-1U-2 | 100-1U-6
Radionuclides (pCi/g)
Cesium-137 — — —
Cobalt-60 — — —
Europium-152 — — —
Europium-154 — — —
Nickel-63 — — —
Strontium-90 24,600 64,200 104,000
Chemicals (mg/kg)

Arsenic — — —
Hexavalent Chromium 2.0 2.0 2.0
Lead — — —
Mercury — — —
Nitrate 1,790 6,360 11,300
Aroclor 1254 — — —
Aroclor 1260 — — —
Benzo(a)pyrene — — —
TPH-Diesel Range 2,000 2,000 2,000
TPH-Motor Oil (High Boiling) 2,000 2,000 2,000

Source: EPA, 2014, Record of Decision Hanford 100 Area Superfund Site 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and

100-1U-6 Operable Units, Table 6, U.S. Environmental Protection Agency, Washington, D.C.

TPH = total petroleum hydrocarbon
Note: Basis for soil cleanup level for groundwater and surface water protection is the soil leach model in the 100-F/1U RI/FS.

Table C-3. Cleanup Levels for 100-FR-3 COCs — Groundwater.!

Media: Groundwater
Site Area: 100-FR-3 OU

Available Use: Drinking water and all other uses

Contaminant of Concern Units Cleanup Level Basis for Cleanup Level
Strontium-90 pCi/L 8 DWS
Hexavalent chromium ug/L 10/482 WAC 173-201A/WAC 173-340-720
Trichloroethene ug/L 4 Risk-based MTCA cleanup level for drinking water
Nitrate mg/L 45 DWS
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1Source: EPA, 2014, Record of Decision Hanford 100 Area Superfund Site 100-FR-1, 100-FR-2, 100-FR-3, 100-1U-2, and
100-1U-6 Operable Units, Table 7, U.S. Environmental Protection Agency, Washington, D.C.
2Cleanup levels for hexavalent chromium are 48 pg/L in the upland groundwater and 10 pg/L where groundwater discharges

to surface water.
DWS = drinking water standard (Maximum Contaminate Levels [MCLs] and non-zero Maximum Contaminant Level Goals

[MCLGs])
WAC = Washington Administrative Code
WAC 173-201A = “Water Quality Standards for Surface Waters of the State of Washington.”
WAC 173-340-720 = “Model Toxics Control Act—Cleanup,” “Groundwater Cleanup Standards

C2.0 REFERENCES

EPA, 2014, Record of Decision, Hanford 100 Area Superfund Site 100-FR-1, 100-FR-2, 100-FR-3,
100-1U-2, and 100-1U-6 Operable Units, U.S. Environmental Protection Agency, Washington, D.C.
Available on line at http://pdw.hanford.gov/arpir/index.cfm/viewDoc?accession=0082927H.
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